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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide such a fuel cell which is advantageous to improve leakage 
resistance to fluid containing active material and a separator for the fuel cell. 

SOLUTION: A separator 2 has separator main body 20 with collecting ability and an outer frame 22 
applied to the outer edge of the separator main body 20 with polymeric material as base material. On the 
outer frame 22, an active material throughdiole passing therethrough in the thickness direction for fluid 
containing active material to flow therethrough and a communication passage 41 are formed. The outer 
frame 22 is formed by integrally wrapping a passage forming plate 71 applied to the communication passage 
41 with a polymeric material coating film 22k. With the coating film 22k, an outer edge area Op and an 
inner edge area Ip in the active material through-hole have the equal height to be approximately flush one 
with the other. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the separator for a fuel cell and fuel cells 

provided with solid polyelectrolyte membrane. 

[0002] 

[Description of the Prior Art] I n recent years, development of the fuel cell which takes out 
electrical energy using fuel gas, such as hydrogen gas, as an active material is furthered 
briskly. In the fuel cell, as shown in drawing 7, two or more unit cells 200 and separators 300 
are installed in the thickness direction side by side. The unit cell 200 consists of the solid 
polyelectrolyte membrane 102 which the ion fastened to the electrode 100 of the couple which 
constitutes an anode and a negative electrode, and the electrode 100 of the couple penetrates. 

[0003]The separator 300 divides the anode room 301 which meets an anode, and the 
negative-electrode room 302 which meets a negative electrode. The fluid (for example, 
hydrogen containing gas) containing negative electrode active material is supplied to the 
negative-electrode room 302, and the fluid (for example, air) containing positive active material 
is supplied to the anode room 301. The proton generated with the negative electrode moves 
the solid polyelectrolyte membrane 102 also as that of an intervention of water, faces to an 
anode, and the emitted electron moves to an anode through an external electric circuit, and it 
reacts to oxygen in the fluid which contains positive active material on an anode, generates 
water, and is discharged out of a fuel cell. At this time, the electron flow which circulated can 
use an external circuit as electrical energy of a direct current. 

[0004]The separator 300 has the function to divide the fluid containing an active material, and 
a function which collects a current to the electrode 100. Therefore, the separator 300 is formed 
with electrical conducting materials, such as substantia-compacta carbon with good 
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conductivity, and stainless steel. The above is the basic constitution of a fuel cell. By the way, 
in the separator 300 used with the above-mentioned fuel cell, although a graphic display is not 
carried out, the active material pass hole to which the fluid which penetrates to a thickness 
direction and contains an active material is supplied is formed. And as shown in drawing 8 , the 
passage formation board 402 of addressing of a different body is in the communicating path 
400 which connects an active material pass hole and an anode room, The gasket 404 of 
addressing which is rich in elasticity is in the passage formation board 402, and the thing of the 
method which binds tight and carries out the seal of the gasket 404 to a thickness direction is 
provided (JP,5-66875,U). 
[0005] 

[Problem(s) to be Solved by the lnvention]However, in the above-mentioned structure, the 
fitting crevice A is easy to be generated between the separator 300 and the end face of the 
passage formation board 402 by the influence of common difference etc. so that he can 
understand from drawing 8 . The level difference B of a thickness direction is easy to be 
generated between the separator 300 and the surface of the passage formation board 402. In 
this case, sealing nature falls and leak-proof nature falls. 

[0006]Especially, in the field Ka influenced by the level difference B, it becomes the tendency 
for planar pressure to be insufficient, for shortage of the interference of the gasket 404 to be 
easy to be induced, for sealing nature to fall, and for leak-proof nature to fall to the fluid 
containing an active material. This invention is made in view of the above-mentioned actual 
condition, and it is in providing a fuel cell advantageous to raising leak-proof nature to the fluid 
containing an active material, and the separator for fuel cells. 
[0007] 

[Means for Solving the Problem]An electrode of a couple from which a fuel cell concerning 
claim 1 constitutes an anode and a negative electrode, A unit cell which consisted of solid 
polyelectrolyte membrane fastened to an electrode of a couple, and were installed in 
prescribed interval partition ********** s jd e by side, Divide between unit cells, meet an anode 
and a negative electrode, respectively, and provide a separator which divides an electrode 
chamber into which a fluid containing an active material flows, and a separator, An outer edge 
section of a separator body which has current collection nature to an electrode, and a 
separator body covers a polymer material as a substrate, In a fuel cell provided with an outer 
frame part with a communicating path which is established in a border area of an active 
material pass hole through which a fluid which penetrates to a thickness direction and contains 
an active material flows, an electrode chamber, and an active material pass hole, and opens 
both for free passage, An outer frame part of a separator is constituted where a passage 
formation board with which addressing was divided into a communicating path is wrapped in 
coating membrane of a polymer material to one, it is **(ed) [ height position / a height position 
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of a fringe region of an active material pass hole, / of a common-law marriage field ] by coating 
membrane, and is set as an approximately flat-tapped state. 

[0008]A separator body which an electrode chamber into which a fluid which a separator for 
fuel cells concerning claim 2 divides between unit cells, and meets an anode and a negative 
electrode, respectively, and contains an active material flows is divided, and has current 
collection nature, In a separator for fuel cells which it had, an outer frame part with a 
communicating path which is established in a border area of an active material pass hole 
through which a fluid which is covered by outer edge section of a separator body considering a 
polymer material as a substrate, penetrates to a thickness direction, and contains an active 
material flows, an electrode chamber, and an active material pass hole, and opens both for 
free passage an outer frame part, It is constituted where a passage formation board with which 
addressing was divided into a communicating path is wrapped in coating membrane of a 
polymer material to one, and it ** [ height position / a height position of a fringe region of an 
active material pass hole, / of a common-law marriage field ] by coating membrane, and is set 
as an approximately flat-tapped state. 

[0009]ln claim 1 and claim 2, an outer frame part is constituted, where a passage formation 
board with which addressing was divided into a communicating path is wrapped in coating 
membrane of a polymer material to one. And in an active material pass hole currently formed 
in an outer frame, it ** [ height position / a height position of a fringe region of an active 
material pass hole, / of a common-law marriage field ], and coating membrane changes into an 
approximately flat-tapped state. Therefore, also when a fuel cell is attached so that two or 
more separators may be laminated by thickness direction with a unit cell, variation between 
planar pressure in a fringe region of an active material pass hole and planar pressure in a 
common-law marriage field of an active material pass hole decreases. 
[0010] 

[Embodiment of the lnvention]Hereafter, the embodiment of this invention is explained. 
Drawing 1 shows the top view of the separator formed in the fuel cell. Drawing 2 shows the 
section of the important section of a fuel cell, and is equivalent to the section which meets the 
ll-ll line of drawing 1 . It is equivalent to the section which meets the V-V line of dra wing 5. 
[001 1]As shown in drawing 2. the unit cell 1 consists of the polymers type solid solid 
polyelectrolyte membrane 12 of film state with the proton permeability fastened to the 
electrode 10 of the couple which constitutes an anode and a negative electrode, and the 
electrode 10 of the couple. Two or more unit cells 1 are installed in the thickness direction side 
by side. However, only the part currently installed side by side is illustrated in drawing 2 . The 
separator 2 comprises the separator body 20 made from metal, for example, stainless steel, 
and the polymer material covered by the outer edge section of the separator body 20 in one 
and the outer frame part 22 which specifically uses a rubber material as a substrate. The bulge 
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molding part 20c which consists of many unevenness by press forming is formed in the 
separator body 20. As this shows drawing 2 , the anode room 30 as an electrode chamber 
which meets the anode of the unit cell 1 directly is formed. The negative-electrode room 33 as 
an electrode chamber which meets the negative electrode of the unit cell 1 directly is formed. 
[0012]The air which is a fluid containing positive active material is fed into the anode room 30. 
The fuel gas (for example, hydrogen containing gas) which is a fluid containing negative 
electrode active material is fed into the negative-electrode room 33. As shown in drawing 1 , 
the fuel gas inlet hole 51 and the fuel gas outlet hole 52 are penetrated and formed in the 
corner of the outer frame part 22 in the thickness direction of the outer frame part 22. Two or 
more 1st grooved communicating paths 41 connected with the fuel gas inlet hole 51 are 
formed. As shown in drawing 2 and drawing 3, the fuel gas inlet hole 51 and the negative- 
electrode room 33 are open for free passage via the 1st communicating path 41. 
[0013]As shown in drawi n g 1 , two or more 2nd grooved communicating paths 42 connected 
with the fuel gas outlet hole 52 are formed. The fuel gas outlet hole 52 and the negative- 
electrode room 33 are open for free passage via the 2nd communicating path 42. The air inlet 
hole 53 and the air-outlet hole 54 are formed in the outer frame part 22. Two or more 3rd 
grooved communicating paths 43 connected with the air inlet hole 53 are formed. The air inlet 
hole 53 and the anode room 30 are open for free passage via the 3rd communicating path 43. 
Two or more 4th grooved communicating paths 44 connected with the air-outlet hole 54 are 
formed. The air-outlet hole 54 and the anode room 30 are open for free passage via the 4th 
communicating path 44. 

[0014]The fuel gas inlet hole 51 and the fuel gas outlet hole 52 function as an active material 
pass hole, respectively. The hole 57A for positioning and the cooling water passage 57B are 
formed in the corner of the outer frame part 22. The seal protrusion 58 for improving sealing 
nature so that it may go around the outer frame part 22 is formed in the outer frame part 22 in 
one. In this embodiment, the seal protrusion 58 ****s also to the surroundings of the fuel gas 
inlet hole 51, the fuel gas outlet hole 52, the air inlet hole 53, the air-outlet hole 54, and the 
cooling water passage 57B 1 round, respectively. 

[0015]Now, in this embodiment, the 1st passage formation board 71 (equivalent to the field 
shown with a slash in drawing 1 ) which makes the shape of thin meat formed with the metallic 
material which is a rigid material is used. And as shown in drawing 5, the 1st passage 
formation board 71 is wrapped in the coating membrane 22k to which the 1st passage 
formation board 71 makes the shape of a thin film of a polymer material in the crowning 20x of 
the separator body 20 which divides the 1st communicating path 41 after addressing has 
broken by one by die forming. 

[0016]Therefore, in the outer frame part 22, it is **(ing) [ height position / the height position of 
the crowning of the seal protrusion 58 of fringe region O p of the fuel gas inlet hole 51, / of the 
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crowning of the seal protrusion 58 of common-law marriage field l p ], and changes into the 

approximately flat-tapped state so that he can understand from drawing 3. It is **(ing) [ height 
position / the height position of fringe region O p of the fuel gas inlet hole 51 , / of common-law 

marriage field l p ], and changes into the approximately flat-tapped state. 
[0017]Also with the 2nd communicating path 42 currently formed in the outer frame part 22, it 
is considered as the same seal structure as the case of the 1st communicating path 41. That 
is, the 2nd passage formation board 72 (equivalent to the field shown with a slash in drawing 
1_) which makes the metal shape of thin meat into which addressing was divided to the 2nd 
communicating path 42 is wrapped in the coating membrane 22k of the polymer material by 
one by die forming. Therefore, it ** [ height position / the height position of fringe region 0 R of 

the fuel gas outlet hole 52, / of common-law marriage field l R ], and changes into the 
approximately flat-tapped state. 

[001 8]After forming the outer frame part main part which constitutes the subject of the outer 
frame part 22 according to this embodiment, the gestalt which laminates the passage 
formation boards 71 and 72 on an outer frame part main part, and unifies after that the coating 
membrane 22k including the seal protrusion 58 by die forming using a die may be sufficient - it 
carrying out or, It is good also as a gestalt which injects an unvulcanized rubber undiluted 
solution into a cavity, and fabricates the outer frame part 22 with which after cure was carried 
out and the coating membrane 22k was united by this in the state where the separator body 20 
and the passage formation boards 71 and 72 have been arranged to the predetermined region 
of the cavity of a die. 

[0019]According to this embodiment explained above, it ** [ height position / around the fuel 
gas outlet hole 52 ], and will be in an approximately flat-tapped state so that he can understand 
from drawing 2 - drawing 5. As a result, it ** [ height position / the height position of fringe 
region 0 R of the fuel gas outlet hole 52, / of common-law marriage field l R ], and changes into 

the approximately flat-tapped state. [ therefore, / when a fuel cell is attached so that two or 
more separators 2 may be laminated by the thickness direction with the unit cell 1 ], The 
variation between the planar pressure in fringe region O p of the fuel gas inlet hole 51 and the 

planar pressure in common-law marriage field l p of the fuel gas inlet hole 51 is reduced or 

avoided. Therefore, the sealing nature of the fuel gas inlet hole 51 neighborhood improves, 
and the gas leak-proof nature of the fuel gas inlet hole 51 neighborhood improves. 
[0020]According to this embodiment, let not only the fuel gas inlet hole 51 but the fuel gas 
outlet hole 52 be the same structure. Therefore, it ** [ height position / around the fuel gas 
outlet hole 52 ], and will be in an approximately flat-tapped state, therefore, the variation 
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between the planar pressure in fringe region O r of the fuel gas outlet hole 52, and the planar 

pressure in common-law marriage field l R of the fuel gas outlet hole 52 -- reduction -- or it is 

avoided or avoided. Therefore, the sealing nature variation near [ fuel gas outlet hole 52 ] the 
separator 2 is reduced. Therefore, the gas leak-proof nature of not only the fuel gas inlet hole 
51 but the fuel gas outlet hole 52 neighborhood also improves. 

[0021](Other embodiments) Drawing 8 shows other embodiments. It is fundamentally [ as the 
embodiment which also described this embodiment above ] the same, and the same numerals 
are given to the part which does the same function so. Also in this embodiment, the 1st 
passage formation board 71 is wrapped by one by die forming in the coating membrane 22k of 
the rubber material in which the 1st passage formation board 71 which makes the shape of 
metal thin meat in the crowning 20x of the separator body 20 which divides the 1st 
communicating path 41 makes the shape of a thin film after addressing has broken, and is 
made flat-tapped by it. 

[0022]ln the above embodiment, although the seal protrusion 58 was formed in the periphery 
of the fuel gas inlet hole 51 , the fuel gas outlet hole 52, the air inlet hole 53, and air-outlet hole 
54 grade at one layer, the seal protrusion 58 may be formed in a duplex or Mie. 
[0023] 

[Effect of the lnvention]When according to claim 1 a fuel cell is attached so that two or more 
separators may be laminated by the thickness direction with a unit cell, the variation between 
the planar pressure in the fringe region of an active material pass hole and the planar pressure 
in the common-law marriage field of an active material pass hole is reduced or avoided. 
Therefore, the sealing nature near [ into which the fluid containing an active material is fed ] an 
active material pass hole improves, and the leak-proof nature to the fluid containing an active 
material improves. 



[Translation done.] 
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